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(2 In our previous paper (Tezuka and Hirai 1978) , we reported the freezing and thawing method for separation of the epidermis from the rat skin. After this procedure, keratohyalin granules could be solubilized by incubating in 50 mM Tris-HCl buffer, pH 8.6, without any detergent. The purpose of this paper is to clarify the mechanism of the solubilization of the keratohyalin granules during the freezing and thawing procedure.
MATERIALS
Newborn rats (Sprague-Dawley strain) were obtained from Charles River Japan Inc., Atsugi, Kanagawa and used at three days of age. Osmium tetroxide was purchased from Merk, Darmstadt, West Germany. All other chemicals were of reagent and analytic grade, obtained from various sources. For the electron microscopic examination, the skin specimens treated by the freezing and thawing procedure and the epidermal sheets incubated in 50 mM Tris-HC1 buffer for 15 min were minced to 1 mm2 in size, fixed in 2.5% glutaraldehyde for 2 hr, post-fixed in 1% buffered osmium tetroxide, dehydrated and embedded in Epon 812. The materials were sectioned with an ultratome (Porter-Blum MT-2), stained with uranyl acetate and lead citrate, and examined under a Hitachi Type 12 electron microscope.
RESULTS
The sheet separated from the dermis by the freezing and thawing method was composed of the entire epidermis. In keratohyalin granules a few small vacuolar spaces were observed ( Fig. 1-B) . When this separated sheet was examined under the electron microscope, there were numerous small empty spaces and less electron dense areas in keratohyalin granules themselves (Fig. 2-A, B) . The electron density of these regions was equivalent to that of the electron less dense bodies which were attached to keratohyalin granules ( Fig. 2-B, Fig. 3 ). An electron dense part of keratohyalin granule showed a granular appearance and fine granular, less electron dense particles were revealed where the electron dense substance was removed by the freezing and thawing procedure (Fig. 3 arrow) . These particles became clearly seen following the 15 min incubation in 50 mM TrisHCl buffer, pH 8.6 (Fig. 5-B) . Many, less electron dense particles, 200 A in diameter, were either detaching from the rim or located in the center of the empty spaces, and some of them were covered with electron dense homogeneous substances (Fig. 4, Fig. 5-A, B) .
Beside these changes seen on keratohyalin granules, horny comb-like structures were observed both in the intercellular space and in the cytoplasm (Fig.  3?? ). After 15 min incubation in 50 mM Tris-HC1 buffer, pH 8.6, the desmosomal connection between stratum corneum cells was broken and the stratum corneum cells were separated (Fig. 4) , but the desmosomes among the stratum granulosum cells appeared unchanged (Fig. 5-A) structures were broken (Fig. 5-A The other is that the freezing and thawing procedures may have caused the breakdown of lysosomal membranes, causing the leakage of lysosomal enzymes, which might then have solubilized keratohyalin granules. However, there were only few lysosomal structures in the stratum granulosum cells (Rowden 1975) , and any lysosomal structures, which were broken by the freezing and thawing procedure, could not be found in Fig. 2-A, B or Fig. 3 . In addition to them, the SDS disc gel electrophoretic profiles of thus solubilized protein fractions of keratohyalin granules origin were almost the same as those of protein fractions of keratohyalin granules which were extracted from the epidermis by the tetraphenylboron-DOC method Freedberg 1972, 1974) , though the profiles of the SDS disc gel electrophoresis could be changed, if keratohyalin granules would have been solubilized by the digestion of the lysosomal enzymes. Taking these observations into considerations, the possbility of the latter mechanism could be very low.
